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(54) IMAGING DEVICE AND ITS CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To optimally carry out white balance 
adjustment, even when the position on an image pickup image with the 
highest luminance is very or the position is very dark, independently of 
manual setting. 

SOLUTION: The imaging device is provided with an image pickup means 1 
that picks up an image of an object 20 to acquire red, green and blue 
video signals and with a control means 2, that detects a maximum 
luminance Bmax from the video signal from the image pickup means 1 
and compares the maximum luminance Bmax with a preset upper limit 
reference value R1 and with a lower limit reference value R2, the control 
means 2 controls the charge storage time in the image pickup means 1 
for adjusting the level of the luminance signal, when the maximum 
luminance Bmax exceeds the upper limit reference value R1 and then to 
adjust the white balance, or the control means 2 controls the signal gain 
in the image pickup means 1 for adjusting the level of the luminance 
signal and then the white balance, when the highest luminance Bmax is 
lower than the lower limit reference value R2. 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Have the following, and when the maximum of said luminance signal exceeds said 
upper limit reference value, said control means, After controlling charge storage time in said 
imaging means and adjusting a level of a luminance signal, carry out said white balance 
adjustment, and when the maximum of said luminance signal is lower than a lower limit 
reference value, An imaging device characterized by carrying out said white balance 
adjustment after controlling signal gain in said imaging means and adjusting a level of a 
luminance signal. 

An imaging means which considers on an imaging screen that a point that luminosity is the 
highest is white, is an imaging device which has a white balance adjustment function which 
doubles red of the point, and a green and blue signal level with 1:1:1, picturizes a 
photographic subject, and outputs red and a green and blue video signal. 
A control means which compares an upper limit reference value and a lower limit reference 
value which detected the maximum of a luminance signal from a video signal by said 
imaging means, and were beforehand set to the maximum of this luminance signal. 

[Claim 2]The imaging device according to claim 1, wherein a setting-out means to set up an 
upper limit reference value and a lower limit reference value for evaluating light and 
darkness of luminosity of said photographic subject is formed about brightness information 
by said imaging means. 

[Claim 3]At least, various kinds of setup information for a user of the imaging device 
concerned is the cases where it is set as said control means, and said control means, The 
imaging device according to claim 1 characterized by returning said setup information to the 
original state when said setup information is shunted when performing said white balance 
adjustment, and said white balance adjustment is ended. 

[Claim 4]The imaging device according to claim 1 when the maximum of said luminance 
signal exceeds an upper limit reference value, after said control means shortens charge 
storage time in said imaging means and lowers a level of said luminance signal, wherein it 
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carries out said white balance adjustment. 

[Claim 5]The imaging device according to claim 1 when the maximum of said luminance 
signal is lower than a lower limit reference value, after said control means raises signal gain 
in said imaging means and raises a level of said luminance signal, wherein it carries out 
said white balance adjustment. 

[Claim 6]lt is the control method of an imaging device which carries out white balance 
adjustment which considers on an imaging screen that a point that luminosity is the highest 
is white, and doubles red of the point, and a green and blue signal level with 1:1:1, An 
upper limit reference value and a lower limit reference value for evaluating light and 
darkness of luminosity of a photographic subject beforehand are set up, Then, picturize a 
photographic subject and red and a green and blue video signal are acquired, When the 
maximum of a luminance signal is detected from a video signal of said photographic 
subject, the maximum and an upper limit reference value of said luminance signal are 
compared and the maximum of said luminance signal exceeds an upper limit reference 
value, After controlling charge storage time in said imaging device and adjusting a level of a 
luminance signal, carry out said white balance adjustment, and when the maximum of said 
luminance signal is lower than a lower limit reference value, A control method of an imaging 
device characterized by carrying out said white balance adjustment after controlling signal 
gain in said imaging device and adjusting a level of a luminance signal. 
[Claim 7]A control method of the imaging device according to claim 6 characterized by 
carrying out said white balance adjustment after shortening charge storage time in said 
imaging device and lowering a level of a luminance signal, when the maximum of said 
luminance signal exceeds an upper limit reference value. 

[Claim 8]A control method of the imaging device according to claim 6 characterized by 
carrying out said white balance adjustment after raising signal gain in said imaging device 
and raising a level of a luminance signal, when the maximum of said luminance signal is 
lower than a lower limit reference value. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention is applied to 3CCD camera for the surveillance 
provided with the automatic white balance adjustment function, business-use 3CCD 
camera which can be attached with a microscope, etc., and relates to a suitable imaging 
device and a method for controlling the same. 

[0002]The maximum of the luminance signal detected from the video signal by an imaging 
means in detail, It has a control means which compares the upper limit reference value and 
lower limit reference value which were set up beforehand, and is made to carry out white 
balance adjustment according to these comparison results, It enables it to perform 
automatic white balance adjustment the optimal on an imaging screen, even when the point 
that luminosity is the highest is extremely bright and the point is extremely dark, without 
being dependent on manual setting out. 
[0003] 

[Description of the Prior Art]The case where 3CCD camera for the surveillance provided 
with the automatic white balance adjustment function, business-use 3CCD camera which 
can be attached with a microscope, etc. are used in recent years has increased. In the 
automatic white balance adjustment adopted with this kind of business-use 3CCD camera. 
It considers that the highest point (peak) of luminosity on a photography screen is white, 
and the profit of the amplifier for white balances is controlled in many cases to set the 
signal level of red (R) green (G) of the point, and blue (B) to 1:1:1. This is because the 
method of photoing a white sheet and performing white balance adjustment is difficult, after 
the fixing position of 3CCD camera is fixed. 

[0004]D rawing 7 is a luminosity detecting characteristic figure showing the example of 
average value detection at the time of the white balance adjustment of 3CCD camera 
concerning a conventional example. The vertical axis shown in drawing 7 is a peak level of 
a luminance signal (Y), and a horizontal axis is luminance average value. Luminance 
average value integrates with the luminance value of all the pixels of a photography screen 
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(full screen integration). According to this example of average value detection, a clip level 
(upper limit reference value) is set as the luminosity detecting characteristic shown in 
drawjng 7, and the maximum of the level of a luminance signal unsuitable for white balance 
adjustment is specified. 

[0005]For example, when the high state where the level of the luminance signal shown in 
the dotted line of dra wing 8 A exceeded a clip level was detected, white balance adjustment 
was performed in this state and a luminance signal reaches a peak level at the time of 
normal operation, It becomes impossible to obtain exact sexual desire news from the signal 
level of R/G/B shown in dr awing 8 B. Therefore, when the peak level of the luminance 
signal exceeding a clip level is detected, the warning information of the purport "the level of 
a luminance signal is expensive and automatic white balance adjustment is impossible" is 
generated by the user. The user canceled automatic white balance adjustment mode 
according to the warning, adjusted a diaphragm, an electronic shutter, etc. by himself, and 
after he redid manual setting out of the amplifier gain etc. and made the luminance signal 
the correct level, he had stepped on the procedure of taking automatic white balance 
adjustment, again. 

[0006]Drawing 9 is a luminosity detecting characteristic figure showing the example of peak 
detection at the time of the white balance adjustment of 3CCD camera. The vertical axis 
shown in drawing 9 is luminance average value, and a horizontal axis is a peak level of a 
luminance signal (Y). According to this example of peak detection, the peak level of a 
luminance signal can be low stopped rather than the clip level shown in drawing 9 , but 
when the luminosity on a photography screen is low, that luminance average value will also 
fall. 

[0007]For example, when white balance adjustment was performed in the state where the 
signal level of R/G/B shown in draw ing 10 A is lower than the lower limit reference value of 
a luminance signal and a luminance signal reaches a peak level at the time of normal 
operation, it becomes scattering without the signal level of R/G/B shown in drawing 10 B 
concentrating on one point. Therefore, after canceling automatic white balance adjustment 
mode, recarrying out manual setting out of the gain of AGC amplifier etc., since exact 
sexual desire news cannot be obtained in this case, either, and raising the level of a 
luminance signal, it is made as [ perform / white balance adjustment ]. 
[0008] 

[Problem(s) to be Solved by the InventionjBy the way, when the level of the luminance 
signal exceeding a clip level is detected, and when the level of a luminance signal is lower 
than luminance average value according to the white balance adjustment method of a 
conventional system, automatic white balance adjustment mode is canceled, Manual 
setting out of a diaphragm, the gain of an electronic shutter and AGC amplifier, etc. had to 
be recarried out. 

[0009]When the necessity for white balance adjustment arises after installation fixing of the 
3CCD camera for surveillance, etc. was especially carried out to the spot, it must go on that 
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occasion, the gain of an electronic shutter or AGC amplifier must be adjusted manually, and 
there is a problem that the operativity of the imaging device concerned is bad. 
[0010]Then, this invention is what solved such a conventional technical problem, and is 
**** wjthout being dependent on setting out, on an imaging screen, the purpose is to 
provide an imaging device which enabled it to perform automatic white balance adjustment 
the optimal, and a method for controlling the same, even when the point that luminosity is 
the highest is extremely bright and the point is extremely dark. 

[0011] 

[Means for Solving the Problem]On an imaging screen, consider that a technical problem 
mentioned above is white, and a point that luminosity is the highest Red of the point, An 
imaging means which is an imaging device which has a white balance adjustment function 
which doubles a green and blue signal level with 1:1:1, picturizes a photographic subject, 
and outputs red and a green and blue video signal, Detect the maximum of a luminance 
signal from a video signal by this imaging means, and it has a control means which 
compares an upper limit reference value and a lower limit reference value which were 
beforehand set to that maximum, When the maximum of a luminance signal exceeds an 
upper limit reference value, this control means, After controlling charge storage time in an 
imaging means and adjusting a level of a luminance signal, carry out white balance 
adjustment and when the maximum of the luminance signal is lower than a lower limit 
reference value, After controlling signal gain in an imaging means and adjusting a level of a 
luminance signal, it is solved by an imaging device carrying out white balance adjustment. 
[0012]According to the imaging device concerning this invention, it considers on an imaging 
screen that a point that luminosity is the highest is white, and when performing a white 
balance adjustment function which doubles red of the point, and a green and blue signal 
level with 1:1:1, first, a photographic subject is picturized and a video signal is acquired by 
imaging means. By a control means, when a video signal from an imaging means is 
inputted, the maximum of a luminance signal is detected from a video signal by the imaging 
means, and an upper limit reference value and a lower limit reference value which were 
beforehand set to the maximum are compared. And in a control means, when the maximum 
of the luminance signal exceeds an upper limit reference value. After controlling charge 
storage time in an imaging means and adjusting a level of a luminance signal, carry out 
white balance adjustment and when the maximum of the luminance signal is lower than a 
lower limit reference value, After controlling signal gain in an imaging means and adjusting 
a level of a luminance signal, it is made as [ carry out / white balance adjustment ]. 
[0013]Therefore, without being dependent on manual setting out, on a photography screen, 
even when a point that luminosity is the highest is extremely bright and the point is 
extremely dark, white balance adjustment can be performed the optimal. Even if a white 
sheet etc. are placed in front of the imaging device concerned and it does not photo it by 
this, white balance adjustment can be carried out automatically. 
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[0014]A control method of an imaging device concerning this invention considers on an 
imaging screen that a point that luminosity is the highest is white, They are red of the point, 
and the control method of an imaging device which carries out white balance adjustment 
which doubles a green and blue signal level with 1:1:1, An upper limit reference value and a 
lower limit reference value for evaluating light and darkness of luminosity of a photographic 
subject beforehand are set up, Then, picturize a photographic subject and red and a green 
and blue video signal are acquired, When the maximum of a luminance signal is detected 
from a video signal of a photographic subject, the maximum and upper limit reference value 
are compared and the maximum of a luminance signal exceeds an upper limit reference 
value, After controlling charge storage time in an imaging device and adjusting a level of a 
luminance signal, carry out white balance adjustment and when the maximum is lower than 
a lower limit reference value, After controlling signal gain in an imaging device and 
adjusting a level of a luminance signal, white balance adjustment is carried out. 
[0015]According to a control method of an imaging device concerning this invention, a user 
can cancel automatic control like a conventional system, time and effort which says that a 
level for white balances carries out manual setting out can be saved, and a user's 
convenience improves. 

[0016]About a controlled object, it is signal gain control and charge-storage-time control 
which are the functions of an imaging device itself [ concerned ], and a diaphragm of a lens 
system is not included. Therefore, it becomes possible to divert the white balance function 
concerned also about a model without a lens system. When the imaging device concerned 
is especially attached to a microscope, it can be managed even if it adjusts neither a 
diaphragm by the side of a microscope, nor light volume to white balances. Being 
influenced by specification of the lens by this in the case of an imaging device of a type in 
which lens replacement is possible is lost. 
[0017] 

[Embodiment of the InventionjThen, the 1 embodiment of an imaging device concerning 
this invention and a method for controlling the same is described, referring to drawings. 
[0018](1) Embodiment ^awingj is a block diagram showing the example of composition of 
the imaging device 10 as an embodiment. The maximum detected from the brightness 
information by an imaging means in this embodiment, It has a control means which 
compares the upper limit reference value and lower limit reference value which were set up 
beforehand, and is made to carry out white balance adjustment according to these 
comparison results, It enables it to perform white balance adjustment the optimal on an 
imaging screen, even when the point that luminosity is the highest is extremely bright and 
the point is extremely dark, without being dependent on manual setting out. 
[0019]The imaging device 10 shown in drawing 1 considers on an imaging screen that the 
point that luminosity is the highest is white, and has a white balance adjustment function 
which doubles the red of the point, and a green and blue signal level with 1:1:1. The 
imaging device 10 has the imaging means 1, and is made as [ output / picturize the 
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photographic subject 20 and / red, green and blue analog video signal SR, SG, and SB ]. 
Analog video signal SR, SG, and SB include the luminance signal. 

[0020]The control means 2 is connected to this imaging means 1. The setting-out means 3 
is connected to the control means 2, and it is operated so that the upper limit reference 
value R1 and the lower limit reference value R2 for evaluating the light and darkness of the 
luminosity of the photographic subject 20 may be set up about the luminance signal of 
analog video signal SR, SG, and SB which were obtained from the imaging means 1. In this 
control means 2, the maximum (henceforth a maximum brightness value) Bmax of a 
luminance signal is detected from analog video signal SR by the imaging means 1, SG, and 
SB, and it is made as [ compare / the upper limit reference value R1 and the lower limit 
reference value R2 which were beforehand set to this maximum brightness value Bmax ]. 
[0021]When the maximum brightness value Bmax exceeds the upper limit reference value 
R1 , after the control means 2 controls the charge storage time in the imaging means 1 and 
adjusts the level of a luminance signal, it carries out white balance adjustment. For 
example, when the maximum brightness value Bmax exceeds the upper limit reference 
value R1, the control means 2 outputs the timing control information D1 to the imaging 
means 1, and after it shortens charge storage time in the imaging means 1 and lowers the 
level of a luminance signal, it is made as [ perform / white balance adjustment ]. 
[0022]When the maximum brightness value Bmax is lower than the lower limit reference 
value R2, after controlling the signal gain in the imaging means 1 and adjusting the level of 
a luminance signal, white balance adjustment is performed. For example, when the 
maximum brightness value Bmax is lower than the lower limit reference value R2, the 
control means 2 outputs the gain control information D2 to the imaging means 1, and after it 
raises the signal gain in the imaging means 1 and raises the level of a luminance signal, it 
is made as [ perform / white balance adjustment ]. 

[0023]The analog-image-processing circuit etc. which are not illustrated are connected to 
this control means 2, and image conversion processing of analog video signal SR, SG, and 
SB is carried out to the video image format of NTSC system. The video signals SR, SG, 
and SB after this image transformation are outputted to the monitor etc. which are not 
illustrated. 

[0024]When it is a case where various kinds of setup information for the user of the imaging 
device 10 concerned is set as the control means 2 and the control means 2 performs white 
balance adjustment at least, When such setup information is shunted to a register etc. and 
the white balance adjustment is ended, it is made as [ return / to the original state / read 
such setup information from a register and ]. 

[0025]Then, the control method of the imaging device 10 is explained. Drawing 2 is a flow 
chart which shows the example of control of the imaging device 10. 
[0026]According to this embodiment, it considers on an imaging screen that the point that 
luminosity is the highest is white, and the case where white balance adjustment which 
doubles the red of that point and a green and blue signal level with 1:1:1 is carried out is 

http://www4.ipdl.inpit.go .jp/cgi-bin/tran_web_cgi_e^ 9/4/2008 



JP,200 1-258048, A [DETAILED DESCRIPTION] 



Page 6 of 14 



assumed. The upper limit reference value R1 and the lower limit reference value R2 for 
evaluating the light and darkness of the luminosity of the photographic subject 20 shall be 
beforehand set up by the setting-out means 3 about the luminance signal by the imaging 
means 1. 

[0027]The control means 2 acquires analog video signal SR, SG, and SB from the imaging 
means 1 at Step A1 of the flow chart shown in dr awing 2 on the assumption that this. Then, 
it shifts to Step A2 and the maximum brightness value Bmax is detected from analog video 
signal SR by the imaging means 1, SG, and SB in the control means 2. 
[0028]And the upper limit reference value R1 which shifted to step A3 and was beforehand 
set to the maximum brightness value Bmax in the control means 2 is compared, and it is 
judged whether it is the no in which the maximum brightness value Bmax exceeded the 
upper limit reference value R1. When this maximum brightness value Bmax exceeds the 
upper limit reference value R1 , it shifts to step A4, and the control means 2 outputs the 
timing control information D1 to the imaging means 1 so that it may control the charge 
storage time in the imaging means 1, and shortens charge storage time in that imaging 
means 1. As a result, the level of a luminance signal can be lowered. Then, it shifts to step 
A5 and the control means 2 is made as [ perform / white balance adjustment ]. 
[0029]When the maximum brightness value Bmax does not exceed the upper limit 
reference value R1 by step A3, it shifts to Step A6. At Step A6, the lower limit reference 
value R2 beforehand set to the maximum brightness value Bmax is compared, and it is 
judged whether the maximum brightness value Bmax is lower than the lower limit reference 
value R1 . When the maximum brightness value Bmax is lower than the lower limit 
reference value R2, the control means 2 outputs the gain control information D2 to the 
imaging means 1 , and raises the signal gain in the imaging means 1 in order to shift to Step 
A7 and to control the signal gain in the imaging means 1. As a result, the level of a 
luminance signal can be raised. Then, it shifts to Step A8 and the control means 2 is made 
as [ perform / white balance adjustment ]. 

[0030]Thus, when the maximum brightness value Bmax exceeds the upper limit reference 
value R1 according to the imaging device 10 concerning this embodiment. After controlling 
the charge storage time in the imaging means 1 and adjusting the level of a luminance 
signal, White balance adjustment is performed, and when the maximum brightness value 
Bmax is lower than the lower limit reference value R2, after controlling the signal gain in the 
imaging means 1 and adjusting the level of a luminance signal, white balance adjustment is 
performed. 

[0031]Therefore, since the useful range of operation concerning automatic white balance 
adjustment spreads without being dependent on manual setting out, even when the point 
that luminosity is the highest is extremely bright and the point is extremely dark, white 
balance adjustment can be performed the optimal on an imaging screen. Even if a white 
sheet etc. are placed in front of the imaging device 10 concerned and it does not photo it by 
this, white balance adjustment can be carried out automatically. 
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[0032][EXAMPLE] Drawing 3 is a block diagram showing the example of composition of the 
3CCD camera 100 as an example concerning this invention. In this example, on an imaging 
screen, consider that the point that luminosity is the highest is white, and The red of that 
point, When performing white balance adjustment which doubles a green and blue video 
signal level with 1:1:1, An imaging screen is developed in the memory in a digital signal 
processing circuit (only henceforth a DSP circuit), and the maximum brightness value Bmax 
is detected from the luminance signal which photoed and acquired the image of the 
photographic subject 20. 

[0033]ln the 3CCD camera 100 shown in drawing 3 , the portion enclosed with a dotted line 
constitutes the imaging means 1 from this example. The solid state image pickup device for 
red in the imaging means 1 (henceforth CCD-R), The CDS (Correlation Double Sample- 
hold) circuit 21 , the AGC (Auto-Gain Control) amplifier 31 , and the white balance amplifier 
(henceforth WB amplifier) 41, The solid state image pickup device (henceforth CCD-G), 
CDS circuit 22, AGC amplifier 32, and WB amplifier 42 for green, It has the solid state 
image pickup device for blue (henceforth CCD-R), CDS circuit 23, AGC amplifier 33 and 
the WB amplifier 43, the timing generator 14, and the electronic volume circuit (henceforth 
an EVR circuit) 15. The microcomputer (only henceforth a microcomputer) 12 which 
constitutes a part of control means is connected to the imaging means 1. 
[0034]ln CCD-R, if the photographic subject 20 is picturized, photoelectric conversion of the 
light by which the spectrum was carried out with the prism which is not illustrated will be 
carried out, and analog video signal SR for red will be generated. CDS circuit 21 is 
connected to CCD-R, and analog video signal SR after removing a noise from analog video 
signal SR is outputted. AGC amplifier 31 is connected to CDS circuit 21, and it is made in it 
as [ amplify / based on the profit bias voltage V1 1 / analog video signal SR ]. In order to 
connect the white balance amplifier 41 to AGC amplifier 31 and to double red and a green 
and blue video signal level with 1:1:1, it is made as [ adjust / based on the profit bias 
voltage V21 / the level of analog video signal SR ]. 

[0035]CDS circuit 22 is connected to CCD-G, and the analog video signal SG after 
removing a noise from the analog video signal SG for green is outputted. AGC amplifier 32 
is connected to CDS circuit 22, and it is made in it as [ amplify / based on the profit bias 
voltage V12 / the analog video signal SG ]. In order to connect the WB amplifier 42 to AGC 
amplifier 32 and to double red and a green and blue video signal level with 1:1:1, it is made 
as [ adjust / based on the profit bias voltage V22 / the level of the analog video signal SG ]. 
[0036JCDS circuit 23 is connected to CCD-B, and analog video signal SB after removing a 
noise from analog video signal SB for blue is outputted. AGC amplifier 33 is connected to 
CDS circuit 23, and it is made as [ amplify / based on the profit bias voltage V13 / analog 
video signal SB ]. In order to connect the WB amplifier 43 to AGC amplifier 33 and to 
double red and a green and blue video signal level with 1:1:1, it is made as [ adjust / based 
on the profit bias voltage V23 / the level of analog video signal SB ]. 
[0037]The electronic shutter which is not illustrated is provided in each solid state image 
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pickup device CCD-R, CCD-G, and CCD-B, and it is made as [ adjust / charge storage 
time / based on the predetermined shutter control signal T1 - T3 / respectively ]. The timing 
generator 14 is connected to these electronic shutters, and it is made as [ generate / the 
signal T1 - T3 for controlling shutter speed based on the timing control information D1 from 
the microcomputer 12 ]. The shutter control signal T1 is outputted to CCD-R, the signal T2 
is outputted to CCD-G, and signal T3 is respectively outputted to CCD-B. 
[0038]The EVR circuit 15 is connected to each AGC amplifier 31-33, and it is made as 
[ generate / based on the gain control information D2 from the microcomputer 12 / the profit 
bias voltage V1 1-V13 and the profit bias voltage V21-V23 ]. The voltage V1 1 is outputted to 
AGC amplifier 31, the voltage V12 is outputted to AGC amplifier 32, and the voltage V13 is 
respectively outputted to AGC amplifier 33. The profit bias voltage V21 is outputted to the 
WB amplifier 41, the voltage V12 is outputted to the WB amplifier 42, and the voltage V13 
is respectively outputted to the WB amplifier 43. 

[0039]The control means 2 connected to this imaging means 1, It has DSP circuit 11, the 
microcomputer 12, the analog-to-digital conversion circuits (henceforth an A/D conversion 
circuit) 51-53 of 16 or 3 detection window generation circuits, and the digital-to-analog 
conversion circuits (henceforth a D/A conversion circuit) 61-63. That is, the A/D conversion 
circuit 51 is connected to the WB amplifier 41, and the digital image data DR which carried 
out the A/D conversion of the analog video signal SR after white balance adjustment is 
outputted. The A/D conversion circuit 52 is connected to the WB amplifier 42, and the 
digital image data DG which carried out the A/D conversion of the analog video signal SG 
after white balance adjustment is outputted. The A/D conversion circuit 53 is connected to 
the WB amplifier 43, and the digital image data DB which carried out the A/D conversion of 
analog video signal SB after white balance adjustment is outputted. 
[0040]The detection window generation circuit 16 is connected to this microcomputer 12, 
and it is made as [ set / the window for search (field angle) / about the imaging screen of 
the imaging device 100 concerned / based on the window setting information D3 from the 
microcomputer 12 / on a memory area ]. DSP circuit 1 1 is connected to the A/D conversion 
circuits 51-53, and a luminance signal is detected from picture-image-data DR after an A/D 
conversion, DG, and DB based on the information detection control information D4 from the 
microcomputer 12. The memory which is not illustrated is provided in DSP circuit 11, the 
imaging screen of the imaging device 100 concerned is developed, and it is made as 
[ detect / from picture-image-data DR, DG, and DB which picturized and acquired the 
photographic subject 20 / the maximum brightness value Bmax ] (refer to drawing 4 ). 
[0041 ]On the other hand, the input tool 13 used as an example of a setting-out means is 
connected to the microcomputer 12, and it is operated so that the upper limit reference 
value R1 and the lower limit reference value R2 for evaluating the light and darkness of the 
luminosity of the photographic subject 20 may be set up about the luminance signal 
detected by DSP circuit 1 1. By detecting the peak level of a luminance signal based on this 
upper limit reference value R1 and lower limit reference value R2, the useful range at the 
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time of automatic white balance operation can be extended. For example, in the 
microcomputer 12, if the maximum brightness value Bmax is detected from red, green, and 
the digital image data DR, DG, and DB for blue by DSP circuit 11, it will be made as 
[ compare / the upper limit reference value R1 and the lower limit reference value R2 which 
were beforehand set to the maximum brightness value Bmax ]. 
[0042]The microcomputer 12 outputs the timing control information D1 to the timing 
generator 14, when the maximum brightness value Bmax exceeds the upper limit reference 
value R1. The signal T1 - T3 for controlling shutter speed by the timing generator 14 based 
on the timing control information D1 are generated. This signal T1 - T3 are outputted to the 
electronic shutter which each solid state image pickup device CCD-R, CCD-G, and CCD-B 
do not illustrate. Thereby, an electronic shutter is controlled based on the desired shutter 
control signal T1 - T3, and the level of an analog video signal (luminance signal) can be 
lowered by charge storage time being shortened. 

[0043]The microcomputer 12 outputs the gain control information D2 to the EVR circuit 15, 
when the maximum brightness value Bmax is lower than the lower limit reference value R2. 
In the EVR circuit 15, in order to control the profit of AGC amplifier 31-33, based on the 
gain control information D2 from the microcomputer 12, the profit bias voltage V1 1-V13 is 
generated. Such voltage V11-V13 is outputted to AGC amplifier 31-33. A profit can be 
adjusted based on the profit bias voltage V1 1-V13, analog video signal (luminance signal) 
SR, SG, and SB can be amplified, and the level of a luminance signal can be raised in AGC 
amplifier 31-33 by the result. 

[0044]ln order to control the profit of the WB amplifier 41-43 at the time of white balance 
adjustment, the gain control information D2 is outputted to the EVR circuit 15 from the 
microcomputer 12, and the profit bias voltage V21-V23 is generated in the EVR circuit 15 
based on the gain control information D2. This profit bias voltage V21-V23 is outputted to 
each WB amplifier 41-43 from the EVR circuit 15. With each WB amplifier 41-43, it operates 
so that red and a green and blue video signal level may be doubled with 1:1:1. It is made as 
[ set / on the basis of the level of the analog video signal SG for green in the maximum 
brightness value Bmax / specifically / the object for red and analog video signal SR for blue, 
and the level of SB ]. 

[0045]Red, green, and the D/A conversion circuits 61-63 for blue are respectively 
connected to DSP circuit 1 1 , and it is made as [ output / analog video signal SR SG, and 
SB which carried out digital-to-analog conversion of the digital image data DR, DG, and DB 
in each D/A conversion circuits 61-63 ]. It is a case where various kinds of setup 
information for the user of the 3CCD camera 100 concerned is set as the microcomputer 
12, The microcomputer 12 shunts such setup information to the register in the 
microcomputer 12, etc., at least when performing white balance adjustment, and when the 
white balance adjustment is ended, it is made as [ return / to the original state / read such 
setup information from a register and ]. 

[0046]Next, the example of setting out of the window in DSP circuit 1 1 is explained. 
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Drawing 4 is an imaged figure showing the example of window setting at the time of full 
screen average value detection. 

[0047]The imaging screen shown in dr awin g 4 is an imaging region of CCD-R for red where 
it has arranged to N pixel horizontally and it has arranged M pixel to matrix form 
perpendicularly with the imaging device 100 concerned. In this example, 20% of the upper 
part and the pixel of 10% of right and left are cut from all the imaging regions. Objects, such 
as a fluorescent lamp especially bright as the photographic subject 20, are photoed by the 
upper part, and it is because it is unsuitable to search of the maximum brightness value 
Bmax. 

[0048]Therefore, in the detection window generation circuit 16, it is made as [ set / a 
window which cuts 20% of the upper part and the pixel of 10% of right and left from all the 
image pick-up (screen) fields ]. Thereby, based on the window setting information D3 from 
the microcomputer 12, the window for search can be set up on a memory area about the 
imaging screen of the imaging device 100 concerned. It is made as [ detect / from the red in 
this window, green, and the digital image data DR, DG, and DB for blue / the maximum 
brightness value Bmax ]. 

[0049]Then, the example of the characteristic of the luminosity before and behind white 
balance adjustment, red, and a green and blue signal level is explained. 
[0050]ln drawing 5 A and drawing 5 B, the upper row is the luminance-signal characteristic 
before and behind white balance adjustment, a vertical axis is a luminance-signal (Y) level, 
and a horizontal axis is luminance average value. Luminance average value is a full screen 
integral value of the pixel in the window mentioned above. Bmax is a maximum brightness 
value. In drawing 5 A and drawin g 5 B, the lower berths are the red before and behind 
white balance adjustment, and the green and blue video-signal (R/G/B) characteristic, a 
vertical axis is a R/G/B level, and horizontal axes are R, G, and B average value. R, G, and 
B average value are full screen integral values of the pixel in a window. 
[0051]Generally, as the maximum brightness value Bmax is shown in the characteristic of 
the lower berth of drawing 5 A before white balance adjustment, the R/G/B level is 
scattering, and when it displays on a monitor etc. based on a video signal with this no 
adjustment, the image which started, for example as for redness will be displayed. 
[0052]Then, as shown in the characteristic of the lower berth of drawing 5 B, it is made as 
[ set / on the basis of the level of the video signal G for green in the maximum brightness 
value Bmax / the level of the object for red, and the video signals R and B for blue ]. The 
profit of the WB amplifier 41 is specifically lowered, the level of the video signal R is 
lowered, and it is made as [ raise / raise the profit of the WB amplifier 43 on the contrary, 
and / the level of the video signal B ]. Thereby, based on the video signal of the R/G/B level 
which was able to take the white balance, a color video image can be displayed on a 
monitor etc. 

[0053]Then, the control method of the 3CCD camera 100 is explained. Drawing 6 is a flow 
chart which shows the example of control of the 3CCD camera 100. In this example, the 
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peak level (luminosity maximum) of a luminance signal is seen, in being too high, an 
electronic shutter is used automatically and even a proper level lowers a luminance value. 
Or when it is too low, AGO amplifier 31-33 performs an electric gain rise automatically, and 
a proper level raises a luminance value. After adjusting the level of a luminance signal the 
optimal, the case where white balance adjustment is performed is assumed. 
[0054]An imaging screen is developed on a memory at the time of detection of the 
luminosity maximum, and the case where the maximum brightness value Bmax is detected 
from analog video signal SR, SG, and SB which photoed and acquired the photographic 
subject 20 is mentioned as an example. The upper limit reference value R1 and the lower 
limit reference value R2 for evaluating the light and darkness of the luminosity of the 
photographic subject 20 shall be beforehand set up about this luminance signal. 
[0055]Various setup information which the user set up beforehand on the assumption that 
this, such as an electronic shutter and a gain, shunts to a register etc. with the 
microcomputer 12 at Step B1 of the flow chart shown in drawing 6. Then, it shifts to step B- 
2 and the detection window for white balance adjustments is set up on the memory of DSP 
circuit 1 1 with the microcomputer 12. At this time, the window setting information D3 is 
outputted to the detection window generation circuit 16 from the microcomputer 12, and the 
window for search (field angle) as shown in drawing 4 about the imaging screen of the 
imaging device 100 concerned based on this information D3 is set up on a memory area. 
[0056]Then, a detection method is set as a maximum luminance detection method with the 
microcomputer 12 at Step B3. And the digital image data DR, DG, and DB is outputted to 
DSP circuit 11 from each A/D conversion circuits 51-53. In DSP circuit 11, it shifts to step 
B4, a luminance signal is separated from the digital image data DR, DG, and DB based on 
the information detection control information D4 from the microcomputer 12, and the level 
of a luminance signal is checked. At this time, the maximum brightness value Bmax is 
detected from the digital image data DR, DG, and DB by DSP circuit 1 1 . 
[0057]Then, it is detected whether it shifts to step B5 and the luminance signal by CDD-R, 
CCD-G, and CCD-B is in reference level. When this luminance signal is in reference level, it 
shifts to Step B10. When there is no luminance signal into reference level, it shifts to step 
B6, and it is confirmed whether a luminance signal is higher than reference level. 
[0058]At this time, with the microcomputer 12, the upper limit reference value R1 
beforehand set to the maximum brightness value Bmax is compared, and it is judged 
whether it is the no in which the maximum brightness value Bmax exceeded the upper limit 
reference value R1. When this maximum brightness value Bmax exceeds the upper limit 
reference value R1 , it shifts to Step B7 and the microcomputer 12 adjusts the level of a 
luminance signal using an electronic shutter. For example, the signal T1 - T3 for controlling 
shutter speed by the timing generator 14 based on the timing control information D1 are 
generated. 

[0059]This signal T1 - T3 are outputted to the electronic shutter which each solid state 
image pickup device CCD-R, CCD-G, and CCD-B do not illustrate. The electronic shutter 
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operates based on the shutter control signal T1 - T3, and shortens charge storage time. 
Thereby, the level of analog video signal (luminance signal) SR, SG, and SB can be 
lowered. The limit value is provided in shutter speed, and when it cannot finish carrying out 
by performing level adjustment within the limits of this, white balance adjustment 
processing can also be interrupted at present as adjustment impossible (NG). 
[0060]When the lower limit reference value R2 beforehand set to the maximum brightness 
value Bmax in step B6 is compared and it has been recognized that the maximum 
brightness value Bmax is lower than the lower limit reference value R1, it shifts to Step B8 
and, as for the microcomputer 12, the level of a luminance signal is adjusted with gain 
control. For example, in the EVR circuit 15, the profit bias voltage V1 1-V13 for controlling 
the profit of AGC amplifier 31-33 based on the gain control information D2 from the 
microcomputer 12 is generated. 

[0061]Such voltage V1 1-V13 is outputted to AGC amplifier 31-33. Thereby, since analog 
video signal (luminance signal) SR, SG, and SB are amplified based on the profit bias 
voltage V11-V13, these signal levels can be raised in each AGC amplifier 31-33. The upper 
limit of the gain rise is provided, and when it cannot finish carrying out by performing level 
adjustment within the limits of this, white balance adjustment processing can also be 
interrupted at present as adjustment being impossible. 

[0062]Then, it is confirmed whether shifted to Step B9 and level adjustment of the 
luminance signal was completed. When level adjustment of a luminance signal is 
completed, and when a luminance signal is in reference level in step B5, it shifts to Step 
B10 and the microcomputer 12 performs white balance adjustment. At this time, the profit 
bias voltage V21-V23 for controlling the profit of the WB amplifier 41-43 based on the gain 
control information D2 from the microcomputer 12 is generated in the EVR circuit 15. Such 
voltage V21-V23 is outputted to the WB amplifier 41-43. 

[0063]Thereby, with each WB amplifier 41-43, a white balance is adjusted so that red and a 
green and blue video signal level may be doubled with 1:1:1 based on the profit bias 
voltage V21-V23. It is made as [ set / on the basis of the level of the video signal SG for 
green in the maximum brightness value Bmax / specifically / the level of the object for red, 
and the video signals SR and SB for blue ]. 

[0064]When level adjustment of a luminance signal is not completed at Step B9 after 
carrying out white balance adjustment at Step B10 and, It is made as [ return / with the 
microcomputer 12 / at Step B1 1 / to the original state / setup information by a user shunted 
and put on the register etc., such as an electronic shutter and a gain, ]. 
[0065]Thus, when photoing the photographic subject 20 with the 3CCD camera 200 
according to the 3CCD camera 200 concerning this example, and a method for controlling 
the same, the luminosity, [ which is not enough ] or when too bright to take a white balance 
well, the automatic control of the electronic shutter should be carried out to AGC amplifier 
31-33, and a luminosity should correct-level-make it automatic — white balance operation is 
performed from **. 
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[0066]Therefore, a user can cancel automatic control, the time and effort of carrying out 
manual setting out of the level for white balances like a conventional system can be saved, 
and a user's convenience improves. And the gain control and electronic shutter control 
which are the functions of the 3CCD camera 200 self concerned are a controlled object, 
and the throttling control of the lens system is not included in a controlled object. It enables 
this to use the white balance adjustment function concerned also about a model without a 
lens system. 

[0067]When the 3CCD camera 200 concerned is especially attached to a microscope, it 
can be managed even if it adjusts neither the diaphragm by the side of a microscope, nor 
light volume to white balances. Being influenced by the specification of the lens by this in 
the case of the 3CCD camera 200 of a type in which lens replacement is possible is lost. 
[0068] 

[Effect of the lnvention]As explained above, according to an imaging device concerning this 
invention, and a method for controlling the same. When it has a control means which 
compares the maximum brightness value detected from the brightness information by an 
imaging means with the upper limit reference value and lower limit reference value which 
were set up beforehand and the maximum brightness value exceeds an upper limit 
reference value, After controlling the charge storage time in an imaging means and 
adjusting the level of a luminance signal, carry out white balance adjustment and when the 
maximum brightness value is lower than a lower limit reference value, After controlling the 
signal gain in an imaging means and adjusting the level of a luminance signal, it is made as 
[ carry out / white balance adjustment ]. 

[0069]Since the useful range of operation concerning automatic white balance adjustment 
can be expanded by this composition, without being dependent on manual setting out, even 
when the point that luminosity is the highest is extremely bright and that point is extremely 
dark, white balance adjustment can be performed the optimal on an imaging screen. 
Therefore, even if a white sheet etc. are placed in front of the imaging device concerned 
and it does not photo it, white balance adjustment can be carried out automatically. A user 
can cancel automatic control like a conventional system by this, time and effort which says 
that the level for white balances carries out manual setting out can be saved, and a user's 
convenience improves. 

[0070]About a controlled object, it is the signal gain control and charge-storage-time control 
which are the functions of an imaging device itself [ concerned ], and a diaphragm of a lens 
system is not included. Therefore, it becomes possible to divert the white balance function 
concerned also about a model without a lens system. When the imaging device concerned 
is especially attached to a microscope, it can be managed even if it adjusts neither the 
diaphragm by the side of a microscope, nor light volume to white balances. Being 
influenced by the specification of the lens by this in the case of the imaging device of a type 
in which lens replacement is possible is lost. 

[0071]This invention is applied to the CCD camera for the surveillance provided with the 
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automatic white balance adjustment function, the business-use CCD camera which can be 
attached with a microscope, etc., and is very preferred. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[PL3w i J19..11l t is a block diagram showing the example of composition of the imaging device 
10 as an embodiment concerning this invention. 

[Drawing 2] It is a flow chart which shows the example of control of the imaging device 10. 
[Drawing 3] It is a block diagram showing the example of composition of the 3CCD camera 
100 as an example concerning this invention. 

[Drawing 4]lt is an imaged figure showing the example of window setting at the time of full 
screen average value detection. 

[Drawing 5]A and B are the figures showing the example of the characteristic of the signal 
level of Y before and behind white balance adjustment, R, G, and B. 
[ Drawing 6] It is a flow chart which shows the example of control of the 3CCD camera 100. 
[Drawing 7]lt is a luminosity detecting characteristic figure showing the example of average 
value detection at the time of the white balance adjustment of 3CCD camera concerning a 
conventional example. 

[D rawin g 8]A and B are the characteristic figures showing the example of bad alignment of 
a white balance (level quantity). 

[Drawing 9]lt is a luminosity ********** figure showing the example of peak detection at the 
time of the white balance adjustment of 3CCD camera. 

[D rawing 10]A and B are the characteristic figures showing the example of bad alignment of 
a white balance (level low). 
[Description of Notations] 

1 [ ... Imaging device, ] ... An imaging means, 2 ... A control means, 3 ... A setting-out 
means, 10 1 1 [ ... A timing generator, 15 / ... An EVR circuit, 16 / ... A detection window 
generation circuit, 100 / ... 3CCD camera ] ... A DSP circuit, 12 ... A microcomputer, 13 ... 
An input tool (setting-out means), 14 



[Translation done.] 
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[0 00 7]m«, 01 OAKTjrf R/G/B©ft# 
U^l/#»K«#©TIH»»fSJ: *) *«C»tt»T*"7 ^ 
f- 7 >X|I^£»tT £4, Igft^CCSgi^ 
f-^b^WcgbfcitK, 010 BGCthTR/G/ 
B ©<s-?t U-<.it/# i Atc^tt 3 1/ £ t> X'J *<~> J* 5 iC t± & . 
tot, C©t§^fc> jESttteif«*»SCi*J-C*tt 

T\ AGCT>^i'©^V> ; S:V- ^.TJUSSL/itb 40 
[0 00 8] 

C^B^^L/.fc^i^S^] 4C3T\ SEfcfr5£© 

zm-ttuttthtjifr^tc. so 
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[0 00 9] #(C, ^*Iffl©3 CCDW7^£-)!iSI» 
icm. 9 tt W @5£ 3 ft fc«CC . * V 4 V =7 > XilfDikl- 
gj^DfciS^K:. *©WCjttt>-Ctt?3' + $>A 

GC7>^©y*>**«rcWEi/tc<-ctt&6r. s 
^«*K©»flH4#«c» 4 i> -5 ron*** .5 . 
tooioj-ec-c, c©f^»c©j:5fcS£3fe©iSis 

i&<, msmm±~c—%mm.v>m. 9§ S t, » 

[0 0 1 1 ] 

®±-c— #flK©wt>j&*s4#&u -e©*©^fe. 

^feSt>*»fe©fB-^U-<-'l' ; & 1 : 1 : 1 Gt-&ft-l±S*'7 

©ftAfa^^ffl l . -e©«Afit i ^6ts5£ s ft/c±isa 

©*iiiai^l9:»®S<i-^©aAfii^j : |jgam<ii i &Mx./c* 

^©»S«-^©^Affl/&5TI5gam[iick0 4>® 
t it . Jt#*S«:*s w -5 ft -sf *iJf#£3HH3p u r JSR 
^•^©u-^^IB^LfcfStc. *7>f hA 7 >xil^ 

[0012] *ftig(Cti*&igft&8<C <fcft«. Jg«lBffi 
feRO**fe©{f^U^;U?r 1 : 1 : 1 

h ^* ^ > x fflmm&zft *> m-sic , »«^a«cj: 

^ft. zomxmt^frmmzntctmmmm&vrFm 
smuttfitmzti*. fit, $ijffl^-c-«. -€■©?* 

fts. 

[0013]{Sot, -7^-^T>'USS{C«i5c#-r-SC4^ 
<. feS?Biffl±T— #i^a©»^**^^k:Bj^i,^^ 
fc> ^-©.^S^Bic^^r-^. SSfc^y-Yh/^ 

>X|iS^^f-r^C4^-c#^. CftCCjrO. SRJt 

. ^g©mi«:eflKnc 4^gt»r ^ft?rtsu u& < 4 . 
[0014] 4:^(cffi«iiflt«B©«H9^£». JS^ 
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rag±-c— sal goisc^^a t u ^©.^©^ 

fe, ifeRO'ffeCifb^* 1 : 1 : 1 iCtt&Z 
^&&^&©$K©BJlB§£f¥1ffiT£fc&©±lE«?Si 

«iM£*Jfc!RU J*JK£#©**ffitf±l6£ilHB&jg 

IK£U *©**<B^IJBMfU: 0 *>ffifc>» 

Artiste 4s ^<&fi#9U9$tll0PLT«Vftm# 

Ci*iltS!(<!:-r^fe©r*-5o 

[0015] *^ic^sm^g©*ij©^®Cctti 

[0016] ifc. WW*MMcoi»T tt» ^BAH^ES 

d, p>x^©g?i3 3{)5$snjst,^ ffi-^t, i^>x^© 
sim* z a ^©jg^g©»^(c . * © u > x©<± 

[0017] 

[0018] ( 1 ) HJS^Si 

0 1 immmmi. uxomwrns 1 o ©«««**■*■ ^ 

n**HT?*S„ C©JOIMrct£. fWfc*S«c<fcS» 

t?-«wjft©sjt».^3WflsiS{cM*t»»^fe . -e©.^® 

xz £ «£ 5 «: L & <DT$) &„ 

[ o o i 9 ] 0 i tc^-rm^g i o «Jt{§?ra±T— 

#fe©fi# U^-rt^ 1 : 1 : 1 tc^frti-S*'?-*' f-^ 

>**!&$«£&&?-£&©'?«•£. Ji«sigiowm# 

S.^»fe©T^u^^(i^SR. SG. 
5<fc5(C43n4. T^n^Bft^ft^SR, SG, SB 
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[0020] C ©}g®3M£ 1 IC ttM0#3 2 #gM$S ft 

®.\frhn*>titcTi-u?ik&mnsR, sg, sb© 

iSfSff-^K iL/t, feS^f* 2 0 ©««©TOHS*ff ffir -5 
/c*©±pgS?ifiiR 1 RO'TRRSiiffiR 2 %:WtM.'?&£. 
5 temft 3 ft £ . C ©iiffiSJ^© 2 -C ». JM&g 1 fc J: 
^T^-O^B^ff-^SR, SG. SB3&^«S«-^©^ 
(JWT-CS^Wgfiitl^) Bmax£lfctiJU C© 
S^»^fflBmaxi^»S:^3nfc±IS®tlfflR 1 so- 
io TRII*ttR2£*Jfc«TSJ:5»ctt3ftS. 

[0 0 2 1 ] M^&2Kft^ftff Bmaxtf±l!IUB* 

»tw *mw u x nmm^<D u t fcf^t , * 

iPiamffiR i ^Sxfcii^K:, mm^mzitzA s > 
jwminrd i i (ctb^jtr. -e©»&^ig 

l Kfctf £il#g«i$l!a£*§< bTilfflHt#©U"Oi/* 

3ft£ 0 

20 [0022] */c, &jm&mB imodjiTmgmmR 2 

8PLr»ttfll#©U'<^*BBIlyfc»«:. h.^'v 

s»fflR 2<t5 feffi^«^tc. mm^m. 2 «fd9to»f* 

fRD2^»^SitctB^br. -e©jiwfc*a 1 tc*»w 
[0 02 3 ] C©$)J®J^S2«:«0^b^ct^T^PyiSi 

««Hiai»*^3&j««*n. T^nyife^m-^sR. s 

30 G. S Bm«/ NT S CK©8l!t7 * - 7 h K 

Bi#^^a$ n^o c©iii^i^^©^M-^s r , 

SG, SBCiH^L/^C^^-^^i'tca^^n-S. 

[0024] «e*». ^immkm 1 o©«ffl#©fcj&© 

40 [0 025] ^t,>T. M^SIS 1 (HDmfflJj&iCi^X 

[0 026] -C©36JB&aRrtt. JS^SI®±-C—#i^g 
1°^;^ 1 : 1 : lK.<£if>&Z>*U Y'^^xm 

mux, imwzooymm.wmzmm-fztciboyim 
^3nTt^4>©<t-r-5, 0 

50 [0 0 2 7 ] CtlZmmiCUX, 02^70-^ + 



— r ©x •r V y'A 1 xmm^-m 2 ttjg&^lg ifrhr* 
a^«MSR, sg, sB£S5tf#-r&„ -e-©fn. X 
f * 7*a 2 tc»ff u r toa^s 2 -CttaUfc^S 1 k <t a 

T^n^B*^ff#SR, SG. SBfr6S*iSfSfiiBina 

[0 02 8 ] ^L/t, Xf^7-A3CC^f LT*{J®^S 
2 1? IdA^lVRtt B maxi ^ »B93E 3 ft fciRgS HtfB R 

1 &*ifc«UT. S^«iSfflBmax*S±l®aiSffiR 1 * 
iHjtfc5*»#*Wr3ftS. C©*fc*dWflMSBnaxrt*_klR 
giMIR l £M*.fc*§-£-K:«. xt v y'A 4 icmfLX 10 

r. -e©Jg«#& l &fett**ffiS8ti5ilB*)g< 

©fg. y 7* a 5 icmj L,rmm^& 2 <? a y * 
=7 > zmmzmir-? z £ 5 tc& 3 ft s . 

[002 9] */c. Xf^A3 tffcW KffiB max*: 
±ES«j£fiiR 1 £iSx.&^*§i^c« > Xf^ 7* A 6 l<c& 
tf-ra. Xf-2-7'A6t?{*fc^i^gfflBmaxi^^ 

?nfcTRg»ifiiR2 t*tm.hx, wcKmmmBmsK 20 

rtSTKSifUBR 1 X <0 *><E^*5*»#*!Wr3ft£. 
«B[tfBiiiax*STISaeSfaR2J:0*>fi(r»t»^«:tt v X 
f f 7" A 7 icmf V X . »fll#gl 1 (CtoW Sfi-^ipJS * 
fWSPlT £ ^ < , fUSP^IS 2 M^WNSPflffil D 2 *«H** 

st i khwj l-t, -e©js«^K i K*waflHuw»*± 

[0030] c ©<fc 5 K> *^^!Btc&&flMfc&B 1 

OKAtltf. «7y»KttBmax*J±IE*J|IiiR 1 30 

fcjft&tci*. J***® i K«ws*mHrem*«Mis 

WR#J*fT3ft. ifc, *©ft*dlffiffiBiiax#T«li 

[0 03 i]S£or > -r-»r;nss«:ffii¥rsc4& 

[0 03 2] [JgRffl] 03»^WtC^S3Ufe094l/ 
r©3CCD*y^ 1 OOOM^t^n-^if 

£*au *-©,&©$*& iesweowfti^u^ 
-rs«^«c. ^pjr^fi^raBn («t-c#kdsp so 
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0 ©i^^fgfi UT»fc*IMl#*» 6 B max 

[0 03 3 ] I3Kit3CCD*>7 1 0 OtCfcU 

4. jumns i \tm^m(omwnmm^ («ttccd 

-R£l>5) . CDS (Correlation Double Sample 
-hold ) @S§2 1, AGC (Auto-Gain Control) T 
>7"3 lRCF**7<f h^7>X7>7 (OTfWB7> 
^il^) 4 1 3§feffi©Bf*»&#^ (OTTCC 
D-Git>5) . CDS0SS22. AGC7>732S 
OTB7>74 2i, Wfeffl©Hi«8#JgiF («TrC 
CD-Ril^) , CDSHSS23. AGC7>73 3 
5OTB7>7"4 3t, 3r-f 5>^x*U-£ 1 4 
i. «^f-jK»;a-AEIB («T-CEVRia»filO) 1 

5 js^*s i Kw*n»^a<D-ai$** 

[0034] ccD-Rt?j4a^ft2 oswanftsns 

jSefflor^-nyifcflfcfi-^sR^iB^sns. c 
cd-r(ccd si5iss2 i dmmzti* Ti~uifw&m 

"^SRfrZSAX&mZiV T 7- P y S R 
*5m773n4 0 CDS@K2 1tCtt. AGC7>73 1 

m^n. mn^ArxmH.v \ ncm-i^xr-ru 
?m&m^sR$:mB-r*>£>>< l ctj;2tiz. agct> 

^'3 ltettJiW-Y h^7>^7>74 ^ 
ft. fcfeRCfWfeORaiflHtU'^* 1 : 1 : 1 tC^to 

s r © ^*hbe-t s * 9 k ^ ft a. 

[0 03 5 ] CCD-G(C»CDS[51Sa2 2iim 

«Sft. »feffl©T^"B^!Wfcfi^SG3&»6>'-fX*|» 
*0^a©T^O^!ft««-^SG3Wffi*Sft*. CDS 
[5]8822tCtt > AGC7>73 2A5fi?n, fOflPt'f 

7xiev i zicm-j^-crj-uim&m^sG&mm 

fi^KHitXh. AGC7>73 2K«WB7>7 

4 2*jgf«sft. isfev m^Rz/n^<Dt;kmm^^ 

=£1:1: Uc£t>H 4/c*tc. jpJ»^VTX«JIV2 

2 ticm-i^xTi- o d^wfen^ s g© u^c ii/*wsr 4 

<fc5{C!&$ft-5. 

[0 03 6 ] K(CCCD-B(C»CDS@IS2 3^ek 
3ft. #feffl©T7-P^^M#SB^6^'(X^|^* 
L./cf*©T^-P^#fi-^SB*sai7J3ft-5>o CDSil 
SS2 31CWAGCT>7 , 3 3^Stt$tl. W^^7X 
HEEV 1 3{C»-5l»rr^n*n6MRm#S B*»«rs 
cfc5K^c3ft4= AGC7>73 3K»WB7>7'4 3 

1:1: 1 4C^fc>-fci- *iJf§A^rxmEV 2 3 

^{C^Sft-5. 
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[0 03 7 ] &*<DH#li«igTCCD-R. CCD- 

g, c c d - b kibb^ l> &<,>m^> -jmrw e> 
mmoist ? zmwrnm 1 ~t 3 ici^^it 

t,>r^i> s» ^-xt- )FZffi®-f&tc#><Dmm: i~t 

CCD-RtCffi^jStl. m-^T2KCCD-Gfcm*3 
ft, ffi^T3»CCD-B&o&*£H;>j;*ft£„ 10 
[0 03 8] #^CDAGCT>^3 1 ~3 3(C« 

EVRiaSgl 5#g^;*ft, v-fa> 1 2#>e>©fJf#?M 
fPt»fSD2fC»-^(,»rm^VTXmjIV 1 1~V13 
i. mm'* <{ T Z^KV 2 1-V2 3 i^r^-T-SJ:^ 
(Cfr<*ft.5>. 1EV1 1«AGCT>7*3 1 KUi^75 
ft. ^EV 1 2»AGCT>7*3 2(ctti^sn > §EV 
1 3BAGC7>^3 3K:&^tH^2nS„ fm^UT 
xmjIV2 lt*WBT>7'4 1 tcffl^j^n, ^JEV12 
BWB7>7 , 4 2(C{H;*j;4ft, ^EV13BWB7>7' 

4 3^§^m^§n-5. 20 

[0 03 9] COSMOS 1 K^3ftfcW»#K2 

», Dsp[5]g§i i , 2, fcaw-r^Ffifc 

A/D^gliaiSil,^) 5 1~5 3&.ZJFfV>9)V • 

mfsmmR (WTrD/A^iassit^) 6 i~6 

3?:fl/tl,^. OIO. WB7>7 , 4 1(CHA/D^ 

DR^ttl^SftS. WBT>7*4 2K»A/D^j»S 
52#Sg^$ft. 4 Y>^Zs^mW&<DT-fVL>f'®k 30 
&M^SG£A/D^&0fcf ; i?£;l<B^7 r --£DG#s 
W^S^-So WBT>^4 3fC«A/D^[5IgS5 33&S 

5 B^A/D^&LfcT^^WK&T 1 --* D B#fitf;3 

[0 04 0] C©v-f 3> 1 2 tCBtig 1 ) > K 

3©it#RD 3 icm-?^x*mM.mkW. l O 0©Jif£iimfc: 

S-T^i^Kl^^tlS,, jgOC. A/D^&[5]?g5 1~5 40 
3(CtiDSP|51?§l l#}gi6S2ft. 7-f3>12*6© 
tfffi^ta*lJ®t»$8D 4 A/D^&f£©B*#:r 

-fDR, dg. DBfrtb&m.mnfimthztiz,, ds 
p@g§i irtK«0^ufti^-=&y#ts:we>ft. ^Kjg 
mmm 1 o o ©aHKHiitfMH $ ft. 2 0 

ItSfc^f-^DR, DG. DB^6fi^a<BB 
nax£tSlttl-f£J:5K:&3ft£ (14#i) . 
[0 04 1 ]-^. 2(Uil£E^S©-0i|<!: 
tt*A2jy-;H 3*sg|^3n» D S P®88 1 1 (t«fc 0 
•fcaiSftSiSIgfl-sfKWlxT. *£¥&2 0©iSfg<DBj3ii£ 50 
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fcffflTSfc&CfXbJBffiMlR 1 Rt>*TISSmfflR 2 £ 
R5e-T4<l:5«:»ft3*iS. i:©JJS»iiRlMT 
KBKiifiiR 2 Kl-5l,^»gi#©f-i' l/^;^^tH 

d s pass 1 1 ic£ leRweffi©^^ 

AR»f-fDR. DG, DBfrfeftltiVRfSBmaxtf 
*IUi$tlSi, -e©S^SKfilBmaxi^8t)SS3n/c 

±K»$tffiR i RvrmmmmR 2 <t ^jt^-r s J: 5 k 
testis. 

[0042]v^n>12 »4tfcffftttBmax#s±IB£ 
*«R 1 *iHlitW»^«:tt. f -f 5>^i?**U-$ 1 

1 4t»f A 5 >yWW»«D 1 JCH-^l»T 

£j&£ft£. C©M#Tl~T3**&«©Hfl««J*?- 
CCD-R, CCD-G, CCD-BOi^L6l^ 

WSPfiHIT 1 ~T 3 tCi-^>TSf>> * * *-jWW»S' 

ft, «#saB$ra^< sn^ci-c, r^-ofiwwi 

[0 043] $/c, 7-/3>12 «^A»fffiIBmax*5 
TIHaBWaR2 J:D*>fil,»t»^-(Ctt. EVREUfclSK: 
2 E VR@S§ 1 5 TttA G 

C7>^3 l~3 3©fiJ»£fWflp-r-5fc«>CC. v-f=i> 
1 2 *>6©jW»*ljai«fRD 2 (Cl^>TifiJj|A^ 7*S 

bev i i i 3 ti*>. cne.o§ffv 1 1 ~ 

VI 3»AGC7>7"3 l~3 3(ca^?n?>„ AGC 

r>7*3 i ~3 3-c», fmj<4rxwE.v 1 1 ~v 1 

ff#) SR, SG, SB£*ii|iT£ 

[0 0 4 4 ] *-7 4 h>-^7>^iS^B$K:«. WBT>7* 
4 l~4"3©fiJS*Wfflrr*fc«{>«:. v>T3>l 2^6 
E V R@Sg 1 5 ^fiJf#*U©tffg D 2 3&sm^7 3 ri. E V R 

@gs i 5 -ctijpj^sosptt^D 2 icmi^rmm mrx 

miEV2 1 ~V2 3£%£T-5„ cCD*U»^-f T^SJE 
V2 1~V2 3«E VRIU381 5*6S*©WB7>^ 
4 1 ~4 3KHl*3n5..S'7©WB7>7 , 4 1 ~4 3 
Ttt^fe. ^feSO'WfeOB^il-^U^* 1 : 1 : 1 
«c-&*>**«t5«:ttffi3h*. **W{c«*^3WKttB 
maxfeijt-t -5^feffl«5DT^ P ^#ff# S G© U"<;l/«r 

^»(c LTifiMy'ffeffl©7 ^ □ {/v&mmn s r . 

SBOU^JU^fc^jAtfJr^K^cStl-S. 
[0045] ^cfc, D S P\5\ffi 1 1 fCtt^fe. iM^ 
Wfeffl©D/A^[sIiS6 1~6 3*s^^S«ISn. x 
y^JK!fttf-$DR, DG. DB4S<f©D/A^ 
1U8S6 l-6 3tfi?^ • 7ta^lfc7ta^ 
Wfi^SR, SG, SB?:til^TSJ:^fCJ&:3n-5 <> 
^fc, Sg3CCD*^7l0 0 ©&ffl^<D*c«>©#« 
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©KEft $8^-7 -f3>i2 tcaee ? ft &*§ •^r** o r . 

Ufci^tt, cft6©K£tt**uy***»6ti8*fflO 
[0 04 6] ^JC, DSP OSS 1 1 tc&tf <E> "5 -f> F "2 

[ o o 4 7 ] a 4 K^-ratf!®® SKJi^g i o io 

'J * X«KSH/fc«fefflOC CD- R<£>aMfctttt-C& 

o x©b**** » h s ft*. ±.mcmmfc 20 tux: 

[0 048] fct, &&^-f> F9ft£l9Ki 6-e 

tt> £IS^ (BOB) ««*»6±«J2 0%RVtE&l 0% 

&3ftS„ Cft&cJcO. W 3> 1 2 3&»6©^-f> F£ 20 
SSSttfffBD 3 (CS^l^rSWiitafiK 1 0 0 ©Jt^IO® 

ffl©fy^;*«lf-$DR, DG, DB*e.ft^)|g 
[0049]iW, hA5>^SIi&©lS 

[00501 15A, 05 BtC*$(,»r±ia«^7-Y 

(y) u-<;i/-c*o> «w«wa¥^ffl"c*«. iwav 
^fii«±ajL/!:^ > F^rt©iffl«©^iSffi^fiir-* 

Bmaxttft^i^fffiir^-i),, 05 A, 05BtCfcl,> 

fe©»»«# (R/G/B) 9, «il«R/G 

ttMKR. G, BWIB-C**. 
R. G. BJP^fi»*-5-r>K«5l*i©Iii3R©*IinBai»«B 

[0 05 1 ]— ftstt, *-7-f h^*-7>xiSSmr(c«S^: 
SSfflBmaxJCteliT. 1 5 A©TS©#ttfC*t J; ^ 40 
KR/G/BU-^;Utt^;%*-7-C£>9. C©ft|iiM©S 
* © BMMS-*I«: > T x 2 «c £' tca^ b fcH^-tC . 

[0 05 2] -C-CT. i5B©TS©#tt«cStJ:^ 
«C. fi^»SfflBmax{CfcW€)«ifeffl©ByRm#G©U 
^l>*®»«CUTjfefeJflRtfWeffl©!fc*<I#R. B© 
u^;U£^fttfiMfcfc5K&;*ft.5. JWM9tcttWBT 
>7'4 1©*JW£WTW1Wh-^R©U'<A'£TW. JS 
MKWB7>5 , 4 3©*J©^±tfTK««#B©U^;U 
*±tf*«fc5CC&3ft*. CfttCj;*). * 9 4h '<9 > 50 
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X©8ft7cR/G/B U^;b©R*e-^CC*-5t>r*9 

* £«c3KVr a C £ jP-c* *. 
[0053]«1>T. 3CCD2M7 1 0 0 ©MWtfffi 
K-oUTt&HJ-rS. i6»3CCD*^7 1 0 0©SM® 

GCT>7*3 l~3 3tC«fc»)*StW&$''-f >T?:/*a 
^©U-^->l/£SjtCcragLT*>e>. #7-f 

[0 054] * fc. *fiaft*ffl©|ftUB$tc^ * y ±{cjfi 

M^SR, SG. SB*»e>«^«flM8Bmax**a-r 

TIS»SlfflR2tt : P»ia5E3tiri»Sfc©i-rS. 
[0 05 5 ] CftSrMffiitL'-r. *»:x-— !f«SU 

wf-so*- » ^y^>^i*©sa^sinfRj6s > 0 

efCmT^P-^i-- h©^-?-^ 7'B It7-f3>l 2 

B2K4Ht l/Tr*?-* h^9>^*BBB©<ftift^-r>K 
■j7*5v-fa>l 2CC<i:9DSPIs]8§l l©y*y±{CR 
5g3ft&„ C©±£. Wa>l 2 -f>FC 

©t»$ED 3 tca-^L^r i o o ©ttftafiSK: 
(c^L/cJ; -5 fctfcSUffl©^ ■<> K-Jr (iSft) 
# - rf * U «*Jb KIBE S *i * . 
[0 0 5 6 ] -e©fS. Xf i»^B3-r?v-f3>12«:± 

SAr©A/DSBft@K5 1-5 3*>e, DSPIHSgl 1 
•T^auHMfc^-irDR. DG. DB^W^^n^o D 
SP0SS1 lTIJXf 7 7 , B4K^ffl/'C?-f3>l 2 

*» e ©tt ffitttBMffliit * d 4 mn> x m Z )V9m f 

-fDR, DG. DB«»5HKfl|-9«^K6. SSft^ 
©U-^Jl/*S^x C©i#, DSPHggl 1 

Kiotfy^JHIiif-^DR, DG. DB*f.t^ 
itfJgfflBmax^S^ai^nS. 
[0 05 7]f©t. ^f'?7 - B5ic^fltCDD- 
R. CCD-G. CCD-B(Cj:S»am-^**IB»U^ 
;i/rttc*S^5^^a$n-5. c©«IS«#*t»»u 
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Cft6©mEEV2 1 ~V2 3«WB7>7'4 

i~43{cm^j$nSo 

[0 063] CfttCj;'?. ^©WB7>7"4 1-43 
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. a.— !f©fijffii4*5[S]±-r-s„ 
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